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In a sample of 149 adurt nonsmokers recruited in New Mexico in 1966, the 
authors assessed the reliability of questionnaire responses on lifetime exposure 
to tobacco smoke in the home. They also compared urinary cotinine levels with 
questionnaire reports of environmental tobacco smoke exposure during the 
previous 24 hours. The agreement of responses obtained on two occasions within 
six months was high for parental smoking during childhood: 94% for the mother 
and 93% for the father. For the amounts smoked by the mother and the father 
during the subject's childhood, the agreement between the two interviews was 
moderate: 52% and 39%, respectively. For the number of hours per day that each 
parent smoked in the home during the subject's childhood, the Spearman corre¬ 
lation coefficients also indicated only moderate reliability (r = 0.16 for maternal 
smoking and r * 0.54 for paternal smoking). For each set of interviews, responses 
concerning recent tobacco smoke exposure and urinary cotinine levels were 
correlated to only a modest degree. The authors conclude that adults can reliably 
report whether household members smoked during their childhood, but informa¬ 
tion on quantitative aspects of smoking is reported less reliably. 
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The term “passive smoking” refers to the 
involuntary exposure of nonsmokers to the 
combination of tobacco combustion prod¬ 
ucts released by the burning cigarette and 
smoke components exhaled by the active 
smoker (1, 2). The adverse health effects of 
passive smoking on children and adults 
have been described in numerous epidemi¬ 


ologic investigations (1, 2). However, de¬ 
spite the evidence linking malignant and 
no nm align ant diseases with active and pas¬ 
sive smoking, tobacco smoking remains 
highly prevalent worldwide (1). In the 
United States at present, about 30 per cent 
of adults are active cigarette smokers (3), 
so that a large proportion of nonsmokers 
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in this country are involuntarily exposed to 
environmental tobacco smoke (1, 2). 

Although some health effects of passive 
smoking have been convincingly demon¬ 
strated, many questions on the health 
effects of passive smoking remain un¬ 
answered. More precise description of 
exposure-response relations is needed for 
assessment of the adverse effects on chil¬ 
dren and the development of lung cancer. 
Additionally, further studies on exposure 
to environmental tobacco smoke in the 
workplace are warranted because of the 
high prevalence of smoking among adults 
and public concern about this source of 
exposure. In most epidemiologic studies on 
involuntary smoking published to date, ex¬ 
posure has been assessed with question¬ 
naires; for the purposes of some inves¬ 
tigations, the questionnaires have spanned 
the entire lifespans of the subjects. Ques¬ 
tionnaires will remain the most feasible 
method for assessing exposure to environ¬ 
mental 1 tobacco smoke in new studies. How¬ 
ever, the reliability and validity of question¬ 
naire measures of involuntary smoking 
have not been adequately characterized. 

In this study, we have assessed the reli¬ 
ability of a comprehensive questionnaire 
on lifetime exposure to environmental to¬ 
bacco smoke in 149 adult nonsmokers. 
While validity is also of interest, no appro¬ 
priate standard for comparison is available 
for a lifetime history. Questionnaire re¬ 
sponses with poor reliability are also likely 
to have poor validity. In thiB sample, we 
also examined the relation between reports 
of recent exposure to environmental to¬ 
bacco smoke and urinary cotinine levels. 

Materials and methods 
Sample selection 

Between February and December of 
1986, nonsmokers aged 18 years and older 
were recruited from Albuquerque, New 
Mexico, and the surrounding communities. 
Recruitment was accomplished by two 
methods: advertisements and direct contact 
with subjects from a population survey (4). 
In both approaches, we asked for volunteers 


to participate in a study of indoor air qual¬ 
ity that involved completing a question¬ 
naire on two occasions and providing saliva 
and urine samples. The subjects were not 
informed that the study was directed spe¬ 
cifically at exposure to environmental to¬ 
bacco smoke. We attempted to stratify the 
sample uniformly by age and by sex but 
were not completely successful (table 1), Of 
our sample, 62 per cent were female, and 
only five males were aged 60 years and 
older. 

Data collection 

A structured questionnaire on lifetime 
and recent exposure to environmental to¬ 
bacco smoke was administered by a trained 
interviewer to each subject on two occa¬ 
sions separated by approximately four to 
six months. Training involved familiariza¬ 
tion and practice with the questionnaire 
and review of probing techniques, which 
were standardized. The interviews were 
conducted by four interviewers who com¬ 
pleted 89.2, 5.4, 2.7, and 2.7 per cent of the 
first interviews and 38.2, 6.7, 54.4, and 0.7 
per cent of the second interviews, respec¬ 
tively. We asked whether the subject’s 
mother had smoked while pregnant with 
the subject, and we determined the smoking 
status of parents, spouses, and others from 
questions on whether these persons had 
smoked in the subject’s home on a daily 
basis for six months or more. These ques¬ 
tions referred to two time periods: birth to 
age 18 years and age 19 years to the time 
of the interview. These time periods were 
chosen to correspond to the usual ages for 

Tabl* i 

Age and stx distribution of 149 participants in a study 
of involuntary exposure to tobacco smoke, 

New Mexico, 1986 


An 

M slm 


No. 

% 

No. 

% 

20-29 

12 

21-4 

17 

18.3 

30-39 

20 

35.7 

27 

29 0 

40-49 

9 

16.1 

15 

16.1 

50-59 

10 

17:9 

15 

16.1 

2:60 

5 

8.9 

19 

20.4 
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living in the parents’ home and subse¬ 
quently living outside the parents’ home. 
In addition, for each smoker, we asked 
about the type(s) of tobacco smoked (ciga¬ 
rette, pipe, or cigar), the amount of each 
type smoked in the home, the number of 
years each type was smoked^ and the num¬ 
ber of hours of exposure per day to each 
type in the home. Another set of questions 
asked about the amount of exposure during 
the previous 24 hours. The questions cov¬ 
ered the number of smokers to which the 
subject was exposed, the type(s) of tobacco 
smoked (cigarette, pipe, or cigar), and the 
number of hours of exposure. These ques¬ 
tions were asked separately for exposures 
at home, at work, in vehicles, and at social 
gatherings. At the time of the interview, a 
urine specimen was collected and frozen at 
-20 C until the cotinine assays were per¬ 
formed. 

Cotinine assay 

Cotinine was quantitated by a double 
antibody radioimmunoassay as described 
by Langone el al. (5). A specific antiserum 
produced in rabbits was supplied by Dr. 
Helen Van Vunakis of Brandeis University 
(Waltham, MA). Urine samples were di¬ 
luted 1:4 for the assay. The sensitivity of 
the assay in our hands was 36 pg/tube or 
0.78 ng/ml of urine (4,204 pmoi/liter). Uri¬ 
nary creatinine concentrations were deter¬ 
mined by the Jaffa reaction (6), and the 
cotinine concentrations were standardized 
to the creatinine concentrations. Assays 
were performed without knowledge of ques¬ 
tionnaire responses. 

Data analysis 

Reliability was assessed by comparison 
of the two lifetime histories for the expo¬ 
sure variables during the two time periods, 
birth to age 18 years and age 19 years to 
the time of the interview. Because of the 
small number of pipe and cigar smokers 
among parents (n * 24) and 3pouses (n = 
4), we restricted our analysis to cigarette 
smokers. We summarized the per cent 


agreement between the first and second 
interviews for categorical variables, which 
included mother’s smoking during preg¬ 
nancy; mother's, father’s, and spouse’s cig¬ 
arette smoking status; amount smoked, cat¬ 
egorized as less than one pack per day, one 
pack per day, and more than one pack per 
day; and number of other cigarette smokers 
in the household, categorized as none, one, 
and two or more. To discount chance agree¬ 
ments between the first and second inter¬ 
views, Cohen’s kappa was calculated for all 
categorical items and tested for significance 
(7, 8). Spearman rank order correlation 
coefficients (9) were calculated for contin¬ 
uous variables, which included both the 
number of years and the number of hours 
per day that the subject's mother, father, 
spouse, and others had smoked. 

For questions on exposure to tobacco 
smoke during the previous 24 hours, we 
created summary variables for cigarette 
smoke exposure only, because exposure to 
pipe and cigar smokers was infrequent. The 
summary variables for cigarette smoke ex¬ 
posure included the total number of hours 
of exposure and the total number of ciga¬ 
rette smokers in all locations. To examine 
the relation between measures of short 
term exposure to environmental tobacco 
smoke within and between interviews, we 
calculated Spearman rank order correla¬ 
tions (9). 

Data analyses were performed with stan¬ 
dard programs of the Statistical Analysis 
System (10). 

Results 

Of the 158 subjects enrolled for the first 
interview, 149 (94 per cent) also completed 
the second interview. Of the nine subjects 
who were not reinterviewed, there were 
seven males and two females, with mean 
ages of 43.6 years and 43.0 years, respec¬ 
tively. This report is based on responses of 
those 149 subjects who were reinterviewed. 
The age range of the 149 subjects was 21- 
79 years (mean * 43 years); 37.6 per cent 
were males and 62.4 per cent were females 
(table 1). The median duration between 


Source: https://www.industrydocuments.ucsf.edu/docs/ttnx0000 
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interviews was 17 weeks, with a range of 6- 
35 weeks. 

For the period birth to age 18 years, 
agreement between the first and second 
interviews was high for parental smoking 
status during childhood (table 2). The per 
cent agreement was similar for mother’s 
and father’s smoking during childhood and 
was lowest for maternal smoking during 
pregnancy. The percentage of unknown re¬ 
sponses was highest for maternal smoking 
during pregnancy. The per cent agreement 


and kappa statistic for the number of other 
cigarette smokers in the home during child¬ 
hood were 77.0 per cent and 0.47 (p < 
0.0001), respectively. 

In contrast to the high reliability of re¬ 
sponses about parental smoking status dur¬ 
ing childhood, concordance was low for re¬ 
sponses about the usual amount smoked in 
the home by the parents during childhood 
(table 3). The concordance was highest for 
the amount smoked by the mother and 
lowest for the amount smoked by the fa- 


Tablz 2 


Percentage of nonsmokers reporting exposure to parental cigarette smoking during childhood. New Mexico, 1986 


Response 

Maumal smoking 
dunng pregnancy 
(ft - 149) 

Maternal smoking 
dunng childhood 
(h - 149) 

Paternal smoking 
during childhood 
(ft - 149) 

Ye* 

First interview 

20.1 

36.9 

55.7 

Second interview 

20.1 

32.9 

56.4 

No 

First interview 

67.1 

62.4 

43.6 

Second interview 

64.4 

67.1 

42.9 

Unknown 

First interview 

12.8 

0.7, 

0.7 

Second interview 

15.5 

0.0 

0.7 

Agreement 

Concordance 

85.9 

94.0 

92.6 

Kappa 

0.73* 

0.67* 

0.85* 


•p< 0.0001. 


Tablx 3 


Percentage of nonsmoke rt reporting exposure to uanous amounts of cigarettes smoked by the parents during 
childhood and by the spouse during adulthood. New Mexico, 1986 



Maternal smoking 

Peteraai smoking 

Spousal smoking 

Amount smoked 

during childhood 

dunng childhood 

during adulthood 


(ft - 48) 

i ft - 79 ) 

(ft - 64) 


Less thin on* pack. /day 


First interview 

62.5 

70.9 

84.4 

Second interview 

50.0 

35 4 

40.6 

One pack/day 

First interview 

20.8 

11.4 

7.8 

Second interview 

22.9 

32.9 

3U 

More than one pack/day 

First interview 

6.3 

10.1 

6.3 

Second interview 

16.7 

22.8 

28.1 

Unknown 

First interview 

10.4 

7.6 

1.6 

Second interview 

10.4 

8.9 

0,0 

Agreement 

Concordance 

52.1 

39.3 

43.8 

Kappa 

0.22* 

0.04* 

-0.04* 


*p> 0.05. 


Source: https://www.industrydocuments.ucsf.edu/docs/ttnx0000 


2023381472 









342 


COULTAS ET At. 


ther. Compared with the first interview, the 
percentage of subject* reporting parental 
smoking of one pack per day or more was 
higher at the second interview. 

We also examined the reliability of re¬ 
sponses on smoking status and amount 
smoked by sex and by age. The findings 
were similar to the overall analysis within 
strata defined by either sex or age, above 
and below age 40 years. 

Spearman correlations were used to de¬ 
scribe the agreement between the first and 
second interviews on the reported number 
of years and hours per day of exposure to 
environmental tobacco smoke during child¬ 
hood The correlation coefficients were 
high for responses on the number of years 
the parents and other smokers in the 
household had smoked (table 4). However, 


for responses on the number of hours per 
day of smoke exposure in the home, the 
correlation coefficients were much lower 
(table 4), 

We next examined the reliability of re¬ 
ported smoke exposure during adulthood 
(tables 3 and 5). After age 18 years, the 
numbers of subjects living with either their 
mother (n « 8) or their father (n » 9) were 
small. For this small group of subjects, the 
concordance of responses on parental 
smoking statu* was 100 per cent. Similarly, 
the per cent agreement on spouse’s smoking 
status, as obtained at the two interviews, 
was 100 per cent (n - 67). For the amount 
currently smoked by the spouse, the con¬ 
cordance was lower (table 3). Agreement 
between responses about the number of 
other cigarette smokers in the household 


Ta ML* 4 

Mean ytcrt and hour* par day of childhood cigarette tmoke txpoeurr reported by nontmoktrt. 

Sew Vrxica. 1966 


Expoeure variable 

Na 

flm 

interne* 

Second 

interview 

Speerman'ii 

r 

Maternal tmoking 

Yean* 

33 

IS* 

15.7 

0.76 

Houn/dayt 

31 

5.0 

6.4 

0.1S 

Peternal smoking 

Yean 

57 

111 

15.4 

0.75 

Houn/day 

55 

U 

44 

044 

Other bouse bo id memben* 
smoking 

Yean 

26 

134 

13.2 

0.63 

Houn/day 

20 

•4 

a* 

041 


* “During the period from birth toif»18 year*, for ham many yeart did be/she tmoke cigarettes?* 
t “On everts** durin* the period from birth to eft IS yean* for bow many hour* per dey were you exposed 
to individual*’ cigarette eznoke?* 


Taki 3 

Mean yean and houn per day of adulthood agarette $mohe exposure reported by nontmoken. 

Sew Mexico 196$ 


Expoeure variable 

No. 

Pint 

mtemew 

o-e 

MCODu 

interview 

Spearman* 

r 

Spouse’* smoking 

Yaan* 

40 

164 

16.4 

056 

Houn/dayt 

39 

5.9 

54 

0.25 

Other household memben' smoking 

Yean 

67 

6.3 

64 

0.7* 

Houn/day 

56 

12.7 

10.3 

044 


• “For bow many yean did be/ehe amok# cigarettes while you were * haring your borne? - 
? "On average, bow many hour* per day were you exposed to their cigarette smoke? - 
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was 74.0 per cent (n - 66), with a kappa 
value of 0.50 (p< 0.0001). 

Correlations between responses at the 
two interviews were high for the number of 
years the spouse and other smokers in the 
household had smoked during the subject’s 
adulthood, but much lower for the number 
of hours per day of exposure during adult¬ 
hood (table 5). Because of the small number 
of subjects living with their parents after 
age 18 years, we did not calculate correla¬ 
tion coefficients for these variables. 

Urine specimens were obtained from 98 
per cent of the 149 subjects at the first 
interview and 95 per cent at the second 
interview. The median urinary cotinine lev¬ 


els were zero at both interviews, with mean 
levels of 9.2 ng/mg of creatinine at the first 
interview and 7.3 ng/mg of creatinine at 
the second interview. Cotinine levels varied 
widely with the total number of smokers 
and the total number of hours of exposure 
to tobacco smoke (in various situations) 
during the 24 hours prior to urine collection 
at both the first interview (figures 1 and 2) 
and the second interview (data not shown). 
The cotinine levels correlated only mod¬ 
estly with the questionnaire measures of 
exposure (table 6). 

We also assessed the stability of data on 
exposure, as measured by questionnaire 
and by cotinine level (table 6). At the first 



PlGUaa t. Urinary cotinina iavala, standardiaad to urinary craatinina (Cr) concentration, among nonamokara 
intarvimd about tobacco amcka axpoaura, by tba total number of eigaratta tmokan th# aubjact reportad bain* 
•xpoaad to during tba 24 hours prior to tba fim intarviaw. Bart thorn tba maan cotinina laval for mch groi*>. 
Valuta in paranihaaaa indicata tba number of subjacta with nondatactabla lava la of cotinina. Naw Mexico. 196ft. 


Source: https://www.industrydocuments.ucsf.edu/docs/ttnx0000 
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FIGURE 2. Urinary cotinin# l*veb, sUndarduad to urinary craatinine (Cr) concentration, among nommokera 
interviewed about tobacco smoke exposure, by the self-reported total number of hours that the subject was 
exposed to cigarette smoke durinf the 24 hours prior to the first interview. Bars show the mean cotinine level 
for each group. Values in parentheses indicate the number of subjects with nondetectable levels of cotinine. 
New Mexico, 1986. 


and second interviews, the mean responses 
for the reported number of cigarette smok¬ 
ers that the subjects had been exposed to 
during the previous 24 hours were 2.1 and 
1.8, respectively, with 20 subjects at the 
first interview and 22 subjects at the second 
interview reporting exposures in “crowds.* 
For the total number of hours of exposure 
during the previous 24 hours, the mean 
responses at the first and second interviews 
were 5.1 and 4.6, respectively. Both the 
questionnaire variables and the cotinine 
data indicated a relatively stable pattern of 
exposure. The Spearman correlation coef¬ 
ficients were somewhat higher for the 


questionnaire-based indexes than for uri¬ 
nary cotinine levels. 

Discussion 

In a group of adult nonsmokers, we found 
high reliability for reports on parental 
smoking and on smoking by others in the 
home (table 2) but lower reliability for 
semi quantitative exposure measures (ta¬ 
bles 3-5). Mean levels of urinary cotinine 
increased with exposure to cigarette smoke 
compared with no exposure (n - 37) (fig¬ 
ures 1 and 2). However, within specific 
levels of exposure, the cotinine levels varied 
widely. Across the follow-up period of sev- 


Source: https://www.industrydocuments.ucsf.edu/docs/ttnxOOOO 
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Table 6 


Spearman correlations between measures of exposure 
to environmental tobacco smoke during the 24 hours 
prior, to interview. Sen Mexico, 1986 


Exposure variable 

No 

r 

Total no. of smokers to which subject 
was exposed! 

Responses at'the first and second 
interviews 

143 

0.50 

Response at the first interview and! 
cotinine level 

143 

0.24 

Response at the second interview 
and contimne level 

139 

0.21 

Total 1 no. of hours that subject was 
exposed to cigarette smoke 
Responses at the first and second 
interviews 

144 

0.62 

Response at the first interview and 
cotinine I4vel 

145 

0.32 

Response at the second interview 
and cotinine level 

138 

0.29 

Cotinine level 

Levels at the first and second 
interviews 

140 

0.45 


eral months, exposures to environmental 
tobacco smoke were relatively stable, as 
were urinary cotinine levels (table 6). Most 
subjects were able to provide responses to 
the questions on maternal smoking during 
pregnancy, parental smoking during child¬ 
hood, and smoking by a spouse during 
adulthood (tables 2 and 3). 

Several limitations of these data must be 
considered. Because a standard for validat¬ 
ing a lifetime history of exposure to envi¬ 
ronmental tobacco smoke is unavailable, 
we used repeatability as an index of the 
quality of questionnaire responses. We ad¬ 
dressed the reliability of questions on life¬ 
time exposure at home, but not in the work¬ 
place, an important source of exposure for 
a substantial proportion of adulta (11). In¬ 
terview with a volunteer subject doe9 not 
replicate the usual setting of a case-control 
study, the design most often used to ex¬ 
amine lung cancer and passive smoking (1). 
In that setting, recall bias by ill subjects 
may affect reliability of questionnaire re¬ 
sponses in comparison with a volunteer 
population. 


Similar observations on the reliability of 
questionnaire data on passive smoking 
were recently reported by Pron et al. (12). 
These investigators interviewed 117 sub¬ 
jects, controls in a case-control study of 
King cancer, on two occasions separated by 
an average of six months. Smoking by 
spouses was reported with high reliability 
(kappa * 0.89 for both wife and husband). 
Repeatability was somewhat lower for 
smoking by the mother (kappa = 0.76) and 
by the father (kappa * 0.44). As in the 
present study, repeatability of quantitative 
estimates of duration of exposure was lower 
than for the categorical descriptions of 
smoking by household members. 

Although neither the investigation of 
Pron et al. (12) nor the present study di¬ 
rectly addresses validity of questionnaires 
on lifetime passive smoking, the validity of 
subjects reports on smoking by parents and 
spouses has been described. Sandlfer and 
Shore (13) compared responses on> parents’ 
smoking given by cases and controls with 
responses given by the parents or siblings 
of the index cases. Concordance was high 
for whether the parents had ever smoked, 
although the agreement was somewhat bet¬ 
ter for smoking by the mother than for 
smoking by the father. Responses concern¬ 
ing numbers of cigarettes smoked did not 
agree as highly. In a follow-up study of a 
nationwide sample, children’s responses on 
smoking by their deceased parents closely 
agreed with the information given 10 years 
previously by the parents themselves (14). 
Other studies have shown that people gen¬ 
erally report the smoking habits of their 
spouses correctly (14-19). However, peo¬ 
ple’s reporting of quantitative aspects of 
the smoking behavior of their spouses tends 
to be less valid (16, 18, 19). 

Smoking by parents during childhood 
and by a spouse during adulthood represent 
the most important sources of household 
exposure to environmental tobacco smoke. 
The studies of subject reports for parents 
and spouses indicate good validity of re¬ 
sponses on smoking by these household 


Source: https://www.industrydocuments.ucsf.edu/docs/ttnxOOOO 
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members; the study of Pron et al. (12) and 
the present study show that these reports 
are also highly reliable. Thus, exposure 
measures based on cigarette smoking status 
of parents and of spouses, as reported by 
an index subject, are reported with a high 
degree of validity and reliability, although 
these measures may only crudely quanti¬ 
tate the dose of biologically relevant to¬ 
bacco smoke components. In contrast, the 
accuracy of more quantitative measures of 
smoking by these household members is 
lower. The resulting misclassification may 
explain the failure to find exposure- 
response relations for passive smoking and 
lung cancer in some studies ( I, 20). 

We also compared responses to questions 
on exposure during the previous 24 hours 
with urinary cotinine level. The time period 
for the questionnaire was limited to the 
previous 24 hours to reduce bias from faulty 
recall. However, since this period is approx¬ 
imately the half-life of cotinine in non- 
smokers (21 t 22), the cotinine level repre¬ 
sents not only exposure during the 24 hours 
covered by the questionnaire but prior ex¬ 
posure as well. 

We found modest correlations between 
the questionnaire-based measures of expo¬ 
sure and urinary cotinine levels (table 6). 
The level of correlation must be interpreted 
in the context of the different lengths of 
time of exposure assessed by the question¬ 
naire and by the urinary cotinine level. 
Furthermore, at a given level of nicotine 
exposure, urinary cotinine level is also in¬ 
fluenced by uptake, metabolism, and excre¬ 
tion, which are likely to vary among indi¬ 
viduals. 

Coultas et al. (23) found that question¬ 
naire measures of household exposure were 
not strong predictors of salivary cotinine 
level. In 247 adult nonsmokers with a de¬ 
tectable cotinine level, the subject's age, the 
number of cigarettes smoked per day by the 
spouse, and the number of cigarettes 
smoked per day by other smokers in the 
household explained only 2 per cent of the 
variance in cotinine levels for females and 
16 per cent of the variance for males. Even 


in active smokers, questionnaire responses 
on smoking behavior do not tightly predict 
cotinine concentrations in body fluids (24- 
27). Higher correlations between urinary 
cotinine levels and reported exposure to 
cigarette smoke have been reported for 
young children (28). The higher correla¬ 
tions in the studies of young children prob¬ 
ably reflect the time-activity patterns in 
this age group (29); parental smoking in the 
household is generally the dominant source 
of exposure. 

In adults, the weak relation between co¬ 
tinine level and reported smoke exposure 
implies that a single cotinine measurement 
should not be used to estimate exposure for 
individuals (23). However, in our subjects, 
cotinine levels varied among exposure 
groups (figures 1 and 21, suggesting that 
cotinine measurements might be used as an 
index of mean exposure for members of a 
particular exposure group. 

Nonsmokers are exposed to environmen¬ 
tal tobacco smoke in many different envi¬ 
ronments, including the home, the work¬ 
place, and other private and public loca¬ 
tions. Since subjects in an epidemiologic 
investigation cannot be expected to com¬ 
prehensively describe the extent of expo¬ 
sure in each of these environments, mis¬ 
classification of the amount of exposure to 
environmental tobacco smoke must be an¬ 
ticipated from the use of questionnaires. 
However, subjects can provide valid and 
reliable reports concerning the smoking 
status of household members. The combi¬ 
nation of questionnaires and biologic mark¬ 
ers offers a feasible approach for assessing 
recent exposure to environmental tobacco 
smoke. 
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